Activation of snake venom metalloproteinases by a cysteine switch-like mechanism.
The cDNAs of several snake venom zinc endopeptidases code for a putative propeptide, which includes the conserved cysteine-containing sequence PKMCGVT. It has been suggested that binding of the cysteine thiol function to the active-site zinc, resulting in inactivation of the catalytic domain, occurs in a mode similar to the 'cysteine switch' mechanism proposed for matrix metalloproteinases. In order to confirm this hypothesis, inhibition kinetics have been performed on the metalloproteinase adamalysin II of the venom of the snake Crotalus adamanteus using several cysteine peptides. Among these the synthetic hexapeptide PKMCGV-NH2, corresponding to the conserved sequence portion of the known propeptides, was found to be by far the strongest inhibitor of this proteinase with a Ki of 3.4 microM. The inhibitory potencies of an equivalent peptide with the L-Cys replaced by a D-Cys or by an L-Ser as well as of reduced glutathione, cysteine and two unrelated cysteine peptides were by one to two orders of magnitudes lower. These findings strongly support a cysteine switch-like mechanism even for activation of the snake venom metalloproteinases.